INTRODUCTION
The energy any efficiency become a vital concern for sustained growth and development. Today it is proved that for high pollution and climate change the human activity is highly responsible.
The need for inexpensive and flexible smart environmentally hazardous gases detection and quantification system becomes more important due to elevated atmospheric pollution.
Environmentally hazardous gases include green house gases such as N 2 O, CH 4 and CO 2 , toxic gases such as H 2 S, CO and NH 3 . NO 2 , NO and SO 2 , which are both toxic and green house gases. Green house gases trap heat and make the planet warmer, from last 150 year human activity almost responsible for increase in green house gases in the atmosphere.
According to the Intergovernmental Panel on Climate Change (IPCC) report, global greenhouse gas emission from 1970 to 2004, due to human activities rose by 70% [1] . According to EDGAR (database created by European Commission and Netherlands Environmental Assessment Agency) released 2012 estimates of annual CO 2 emissions (in thousands of CO 2 tones) per year in different country world wide. China emits 9860000 tons of CO 2 , United States emits 5190000
and India 1970000 tons of carbon dioxide per year [2] . Toxicity and threshold limit value (TLV) is defined as the maximum concentration of a chemical allowable for repeated exposure without producing adverse health effects [3] . To reduce the environmentally hazardous gas emission and to provide a better environment, it becomes very important to monitor the environment uninterruptedly and most important correctly by the help of smart detection system [4] . Many studies have been done to find out how to reduce the carbon emission, and study says that it is possible to reduce the carbon emission by 60% or more by continuous monitoring and using commercially available technologies [5] . Hence, there are huge demand for intelligent portable distributed environmental monitoring and control system, which can detect and quantify the source of pollution rapidly and propagate the information to desired remote monitor station [6] [7] [8] . Many works have been done on design and development of environmental monitoring, system where priority is given to sensor array based development, previous studies did not focus on the issues like flexibility and distributed monitoring in cost effective way [9] [10] [11] [12] . Here author presents the development of a flexible detachable wireless smart sensing system for distributed environmental monitoring. can be the solution, but it will enhance the development cost and will not full meet system portability and power consumption criteria. So to achieve distributed in situ measurement a flexible compact and detachable distributed monitoring system is essential. The detachable smart sensor is a new concept; it consists of all the required components of a wireless sensor node in minor level. It has low power wireless module, a small battery and processing unit. The plug and play features enable detachable sensor to behave like an ordinary sensor of a sensor array, when it is attached to its base (DSTIM). In this mode all peripherals will be deactivated. When distributed sensing required the sensor can be detached from the base. On detachment internal Table1: Major components of DSTIM Figure. 3: XBEE and CC 2500 comparison.
system will activated automatically and sensor will communicate with DSTIM in wireless mode with the help of CC 2500 2.4 GHz transceiver. The basic architecture of smart detachable wireless sensing system is shown in Figure. 2. The key parameters for hardware selection are cost, power consumption and size. sensor which is interfaced with microcontroller by I2c serial bus. The module Powered by 3V, CR2 battery and workable between 2V to 3V. CC 2500 transceiver is controlled Figure 4 : Hardware proto types of wireless detachable Barometric sensor, its internal components and detachable alcohol gas sensor via serial peripheral interface (SPI). The Detachable sensor can be interfaced to DSTIM wirelessly or by 10 pin physical connector. Smart power switching unit is the most important part for both the detachable sensor because it supply power to various unit of the sensor system 
VI. HARDWARE VALIDATION AND EXPERIMENTAL RESULTS
The initial experiments were conducted to obtain and understand characteristics and response of the sensors. The detachable alcohol sensor node has been tested in real time environment and the data received wirelessly in the remote monitor, continuous mode was selected for this experiment. The sensor response is shown in figure. 12. The response have three different phases, mode, query and alarm mode, in continuous mode user wirelessly can set the data sampling rate which may vary from 1sample/sec to 100 sample/sec. The TEDS information of the detachable sensor can be obtained by pressing 'T' from remote monitor, sensor TEDS information and data received in continuous mode at 50 sample/sec are shown in Figure 11 . The query mode is designed to save the power due to unnecessary wireless transmission, in this mode detachable sensor will send the data if query initiated from the remote monitor 'Q' is used to active the query mode. To get intimation whenever the gas concentration exceeds some threshold level alarm mode is used, in this mode user can set the alarm threshold level for the sensor from remote station, the detachable sensor will activate alarm signal whenever the gas concentration exceeds the threshold level.
Experiments have been performed on BMP 085 based smart wireless detachable barometric pressure sensor node to validate the hardware development and sensor response. The sensor can be operated in three modes namely query, continuous and lock mode, the first two mode is identical like gas sensor. The BMP 085 module provides three different data they are temperature, pressure and altitude. Feature of detachable barometric pressure sensor is that the pressure can be locked from remote station; this mode can be activated by writing 'L' in serial window. If the barometric sensor locked and environmental barometric pressure exceed above threshold level automatically alarm signal will be generated and same information is displayed on the remote monitor terminal, the detachable sensor will come to its normal mode whenever the pressure come down to normal value. Figure 16 shows pressure is being increased on the detachable barometric pressure module (left side) and pressure locking procedure and displayed alarm information on the serial window of serial terminal (right side). Detachable sensor functionality is verified and got expected results. In future work, we plan to conduct further analysis related to applying MEMS gas sensors for higher power and sensing efficiency. We will investigate the possibility of embedding reconfigurable hardware in the system.
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